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The Belt and Road Initiative (BRI), launched by China in 2013, stands as one
of the most extensive infrastructure and economic development strategies in the
modern era, aimed at enhancing regional connectivity and stimulating global
economic growth. However, the large-scale industrial activities, transportation, and
construction associated with the BRI have raised considerable environmental
concerns. In response, Green Supply Chain Management (GSCM) emerges as a
strategic solution to reconcile development with sustainability. GSCM integrates
environmental considerations into every stage of the supply chain, including green
procurement, eco-design, green manufacturing, reverse logistics, and stakeholder
collaboration. This article critically examines the intersection between GSCM and the
BRI, exploring how sustainability is being addressed through policy frameworks,


https://creativecommons.org/licenses/by/4.0/

WCESIP 2025 ﬁ-\\@

technological innovation, and international cooperation. Drawing on Ecological
Modernization Theory and Stakeholder Theory, the study investigates the role of
government policies such as the Green Development Guidelines and BRI Green
Investment Principles, as well as the application of smart logistics and renewable
energy technologies (CCICED). Case studies such as the China-Pakistan Economic
Corridor (CPEC) and Kenya's Mombasa-Nairobi Railway illustrate both the
opportunities and challenges in implementing GSCM practices. Despite growing
awareness and policy initiatives, barriers such as dependence on fossil fuels, weak
regulatory enforcement, and limited stakeholder alignment persist. The study
concludes with policy recommendations to strengthen environmental governance,
enhance international collaboration, and incentivize green innovation to ensure that
the BRI evolves as a model for environmentally responsible development.

Belt and Road Initiative, Sustainability, Environmental Policy, Ecological
Modernization Theory, Smart Logistics

The Belt and Road Initiative (BRI), officially announced by Chinese President Xi Jinping in 2013,
represents one of the most ambitious transnational infrastructure and economic development
programs in modern history. Often described as a modern Silk Road, the BRI aims to enhance
regional connectivity and economic integration across Asia, Europe, and Africa by investing in large-
scale infrastructure projects, such as roads, railways, ports, energy pipelines, and industrial zones.
As of now, over 140 countries have signed agreements or expressed interest in participating in this
initiative, encompassing nearly two-thirds of the world’s population and over one-third of global
GDP. By building trade corridors and facilitating the movement of goods, services, and capital, the
BRI has become a pivotal force in reshaping the global trade landscape and promoting China's
influence in global governance and geopolitics. However, the sheer magnitude of the BRI raises
profound concerns about its environmental consequences. The accelerated pace of infrastructure
development—often in ecologically sensitive regions—has led to deforestation, loss of biodiversity,
increased carbon emissions, and the depletion of natural resources. Roads and railways slicing
through natural habitats, massive construction activities, and heavy reliance on fossil fuels in energy
projects present significant threats to sustainable development. Moreover, the participating
countries often lack stringent environmental regulations or enforcement mechanisms, which
exacerbates the risk of ecological degradation. These challenges highlight the urgent need to
integrate environmental considerations into the core design and implementation phases of BRI
projects Huang, Y. (2016).

In response to these concerns, the concept of Green Supply Chain Management (GSCM) has
emerged as a critical approach to mitigating environmental risks while maintaining economic
growth. GSCM refers to the integration of environmental thinking into supply chain management

practices, encompassing every stage from product design and material sourcing to manufacturing,
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transportation, distribution, usage, and end-of-life disposal. In contrast to traditional supply chain
models that prioritize cost and efficiency, GSCM aims to balance profitability with environmental
responsibility Spaargaren, G. (Eds.). (2009). This includes adopting cleaner production methods,
using renewable energy sources, optimizing transportation networks to reduce emissions,
promoting waste recycling and reuse, and engaging suppliers and stakeholders in sustainability
efforts. The application of GSCM principles within the framework of the BRI is particularly vital. Given
the cross-border nature of the initiative, environmental impacts do not remain confined to one
country but ripple across entire regions. Collaborative green practices can foster transnational
environmental governance, enabling stakeholders to harmonize environmental standards, share
technologies, and promote sustainable innovations. The adoption of GSCM can also help BRI
projects align with global environmental goals, such as the United Nations Sustainable Development
Goals (SDGs) and the Paris Agreement on Climate Change (United Nations) 2015.

However, the integration of GSCM into BRI projects is not without challenges. These include
inadequate policy frameworks, limited access to green financing, insufficient technological capacity,
and lack of coordination among diverse stakeholders . For many BRI partner countries,
environmental protection often takes a backseat to economic imperatives such as job creation and
infrastructure development. Therefore, encouraging the adoption of GSCM requires not only
technological and financial support but also strong political will and institutional reform. This paper
aims to explore the intersection between the BRI and GSCM, examining how green supply chain
principles can be effectively incorporated into the initiative to foster sustainable and environmentally
responsible development. By analyzing relevant theoretical frameworks, reviewing key policy
measures and innovations, and evaluating case studies from BRI partner countries, the study seeks
to identify both the opportunities and barriers associated with implementing GSCM across BRI
corridors. The findings will contribute to a deeper understanding of how environmental sustainability
can be mainstreamed into large-scale infrastructure initiatives and offer practical policy
recommendations for enhancing green governance under the BRI. In essence, as the world faces
escalating environmental crises, the success of the BRI cannot be measured solely by its economic
achievements. It must also be evaluated by its ability to promote inclusive, resilient, and sustainable
development. The integration of Green Supply Chain Management offers a pathway to achieving
this vision—bridging the gap between economic ambition and environmental stewardship Tang, S.,
& Zou, Y. (2017).

This study is grounded in two prominent theories—Ecological Modernization Theory (EMT) and
Stakeholder Theory—which together provide a comprehensive lens to analyze how Green Supply
Chain Management (GSCM) can be effectively implemented within the Belt and Road Initiative (BRI)
Freeman, R. E. (1984).
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2.1 Ecological Modernization Theory (EMT)

Ecological Modernization Theory suggests that economic development and environmental
sustainability are not inherently contradictory goals. Rather, they can coexist when driven by

innovation, reform, and market-based mechanisms. The theory advocates for:

e Technological Innovation: New technologies (e.g., renewable energy, smart logistics) can

reduce emissions and resource use.

e Institutional Reform: Governments and international bodies must establish supportive policies,

regulations, and incentives.

e Market Mechanisms: Environmental sustainability can be encouraged through carbon markets,

green financing, and eco-labelling.

In the context of the BRI, EMT supports the view that green technologies and regulatory frameworks

can align large-scale development with sustainability goals.

2.2 Stakeholder Theory

Stakeholder Theory asserts that effective environmental governance must involve all actors who are

impacted by or have influence over development activities. These include:

e Governments: Set and enforce environmental regulations.

o Businesses: Integrate sustainable practices in operations and supply chains.
e Civil Society: Advocates for environmental justice and monitors compliance.

This theory is particularly important in a multilateral project like the BRI, where diverse actors across

nations must collaborate for sustainable outcomes.

3. Green Supply Chain Management: Concept and Importance

Green Supply Chain Management (GSCM) refers to the integration of environmental thinking into
all stages of supply chain operations Zhu, Q., & Sarkis, J. (2006). It transforms traditional supply chain
practices by embedding sustainability principles into product design, procurement, manufacturing,
logistics, and end-of-life product handling. GSCM is not only about reducing environmental harm—
it also helps organizations achieve compliance, efficiency, and competitive advantage. Below are its

key components:
3.1 Green Procurement

Green procurement means selecting suppliers based on environmental performance and
sustainability standards. This includes choosing vendors who use eco-friendly materials, follow
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pollution-control practices, and meet environmental certifications. It encourages upstream suppliers

to adopt green practices, creating a ripple effect throughout the supply chain.
3.2 Eco-Design

Eco-design involves creating products that minimize environmental impact throughout their
lifecycle. This includes using recyclable materials, designing for energy efficiency, and simplifying
disassembly for easier recycling. It reduces waste and resource consumption and supports

sustainable product innovation.
3.3 Green Manufacturing

This refers to adopting cleaner production techniques to minimize waste, emissions, and energy use
in the manufacturing process. It includes using renewable energy sources, improving energy
efficiency, and reducing the use of hazardous materials. Green manufacturing helps companies

meet environmental regulations and improve operational efficiency.
3.4 Reverse Logistics

Reverse logistics involves the process of returning used or unwanted products for recycling,
remanufacturing, or proper disposal. It supports a circular economy by extending product life cycles

and minimizing landfill waste. This also adds value through material recovery and reuse.
3.5 Environmental Collaboration

This component emphasizes cooperation among all stakeholders—governments, businesses, and
consumers—to share knowledge, technology, and responsibilities in environmental protection
Elkington, J. (1997).Collaborative efforts strengthen compliance, drive innovation, and build trust

among supply chain partners.
Benefits of GSCM
Implementing GSCM brings several strategic advantages:

e Enhanced Brand Image: Demonstrates corporate responsibility, attracting environmentally

conscious consumers and investors.

e Cost Reduction: Efficient use of resources lowers energy consumption, material costs, and waste

management expenses.
e Regulatory Compliance: Helps companies meet environmental laws and avoid penalties.

e Long-term Profitability: Green practices often lead to operational improvements and
sustainable market positioning (Zhou, Y., Liu, Y., & Liu, J.) 2020.

4. Environmental Challenges in the BRI

Despite its developmental benefits, the BRI faces several environmental challenges:
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o Deforestation and Biodiversity Loss: Due to infrastructure expansion.

o Carbon Emissions: From increased transportation and construction activities.
e Pollution: Air and water pollution in industrial zones.

e Resource Depletion: Overuse of raw materials in construction.

These issues underscore the need for integrating GSCM principles into BRI projects.

China has introduced several policies to support GSCM under the BRI framework, including:
e The Green Development Guidelines for the Belt and Road Initiative (2021).
e The BRI Green Investment Principles for financial institutions.

e Environmental Impact Assessments (EIAs) as mandatory components of project planning.

e Smart Logistics: Use of IoT and Al for route optimization and fuel efficiency.
e Renewable Energy Integration: Solar and wind power in transportation and manufacturing.

e Circular Economy Practices: Encouraging waste reduction and material recycling.

Pakistan-China Economic Corridor (CPEC)

Efforts are underway to develop green industrial parks and promote clean energy projects under

CPEC. However, coal-based energy projects continue to raise concerns.
Kenya’s Mombasa-Nairobi Railway

Though a major BRI infrastructure project, it faced criticism over environmental degradation and
wildlife disruption. Mitigation measures, such as wildlife corridors and reforestation, were later
introduced.

The study emphasizes that Green Supply Chain Management (GSCM) is essential for aligning the
Belt and Road Initiative (BRI) with the principles of sustainable development. While various policy
frameworks, such as the Green Development Guidelines and the BRI Green Investment Principles,
as well as technological innovations like smart logistics and renewable energy integration, reflect
positive steps toward sustainability, significant challenges remain. These include a continued
dependence on fossil fuels, insufficient enforcement of environmental regulations, and inadequate
coordination among diverse stakeholders. The paper argues that to transform the BRI into a model

of environmentally responsible development, it is crucial to strengthen environmental governance,
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foster international cooperation, and incentivize green innovation. Ultimately, the success of the BRI
should not be judged solely by its economic achievements, but by its ability to promote inclusive,
resilient, and sustainable development that harmonizes economic ambition with environmental

stewardship.
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